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1 

^^(D^m^. mm<Dmm^i^'^MiLm.x<r>x. y, zm± 

m^ms] m^m5\zmm(Djjm\^^\^'^x. 
im>^m9] mMms\cmm(^:^mc:}ai^x. MiEte 

m2mmmM^^^mLx\^^^y'-^ ^mM-r^^^y- y 
yx{±. 

m 2 K^<Dm^mm xm^ t . 



(2) 2002-123837 

2 

^^.(Ditm^^mi.. ^rih(D%m(D\-:>nm2Km(D 

ffrlE^^ :y:7^Xfi. ^M^l^3^^»ih LXtetic 

[it*Jli2i ^^i^Jii ^cI5«c(7)^^£^r:^ev^x. ^2 
S^lt*^ ^ L X V ^ 6 T^^- ^ ^ ffi B-r 6 ;^ X :7^X 

m(r>mmK^n^^Mm^'^^^mx^ \^m9i ^ 

fht:Lmiuit±mxm2Km<Dm^m^i.. 
20 m\^it%mxm^m^\^x\^^m^^ ^cnwMhum 
fc. m:t.\^^^^->^m^'r^%2mm\:.%uxm2 K 

*^Si <Jr -r^^ifeo 

imMmi 3] It*:^! 2^rIE«c^^;^^i^r:feV^X. M 
mm 1 i: U^ltrlE^ 2 Wit^bTfeMflft^'j: -6 iilft 

mMmi 4 1 2 ^cfE^(7)^^^fe^c:^ov^x. tft 

mm 1 J:r;^Birism 2«ig>fb3fe«(i#i5i'«l^^ 

im^mis] it*Ji 1 2 ^cIE«(7);^?£^c^H^x. ^ 
ife^ jA^ftfcx-^^^nLx. (a) mcod^Ttm 

+i^l5KELX^/^'6•r-'^ (b) ^ooteife^tt^ti^IE 
^ L X V ^ ^ X - ^ J: ^ L ^if#8S: <!r 

m2mmmm^^^mi.x\^^^y'-^^mM-r^:^Ty 

-yxn. 

m^(^m^j:^'±mxm 2 x^^com^m^i^. 

40 mmW^Mt^h\yl^'y'^ y^f—^^m^X^. 

MIBSfife^ .Jr BfriEili^x- ^ L X r /w-< K-v y 

\ 7] lt*Jll 6 {::IE^(7)^^^{r:fcH^X. m 

tii*:Ji 1 8 1 ^aRjs 1 6 \z.mwL(o^m^^\^x . is 

5^? 3Sco3fe^i^7)-t--<x^i^3fe$i^xv^-6:: <!r^#ia<!r-r6;^ 
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(3) 

3 

<0 V .X - ^ ilKl Plll^f*:, 

^l6^t^*:{:::fev^T. BfriE::^ V h'zi- pTI6^^f:i. 

'a'^^^UXl/^6•r-^^l|Xi6XV^6=^— K:/:y 
::3 :^ zi. ^ ®i pJie * ± f:i A ^ $ - ^ X 
oX. t^T^^-3^fim2^^tS*'g^^^^LX:^b^«9 . 
2M^1t^'B^(i. ftriS^l Ai^^Ji^^^^m2Ai^O h 

^ # i- 6 r ^ ^ m ^ i~ 6 ^ ^ ft m :^ ^ o 



2002-123837 

[it*Jl2 7] ft*Jl2 4{;ifS«<7:)^^ft^«lc^:^^ 

m:l^\.^x. v^^^^mwivx. mi Am^xxfm2A^ 

ra®(7)^2pi^->:7^/H)5!:®X(Dx, y, z^fe 
^•Q AyXI/^63m-<^ h/P<h UX^^U. 

m2] 

?i^^9J^=-ife^aj^f+mi-6:i^fcj;oX'X«lg|^^«# 

mi^:^'rM.i,cx<:>xmm^rir::t^. ^^i^<Dmt>^hm 

^i^:^TM.t. mi^f^mm=^- i'^y'y^xh<^x. m 
mi^^^m^-\^':/y^\^^ mw-m^h'^htitLhi^ 

B8i^^f+»u. ^m^^mi^^mi^f^mmL^~-\'^':/-y 
^}H<D^m(D'r-<x\z.mm'r^:Lt K^<:>x^m.^ti^ 

Kmi^-Y-^y^^^-^X^. mi-^^fc(i{J(^-a^ 
^'t^^-V':fy^^^(D^^^^y^y^^^ 

-r 6 c ^ 4# m ^ -r 6 )^ ^ ft ^ m V- 7^ o 

[rt*^3 0] ni^^2 9{C|E«t(D^^«^X«lv-;=^-r 
i^^;l:^bH^X. BfflEB^B^v-^'ri.fi. '>^^< ^ 1 OCDM 

[lt*JS3 1 1 ^*:jS2 9{r|E«<?:»M^1f '^mv-^-T^ 
[lf*:Jl3 2] ^*::^2 9 {ciSgc<^M«it^«li/:^x 
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5 

^ s/i/:^^#-r6r <?r^#m^-r^ 

im^m4 4] mM^s s\cn^Mt<Dj7m\^^\^^x. m 



(4) WW 2002-123837 

6 

[if?l^3l4 6 1 ^Oi|#®^T::^pt-V'3 ^it-r^^m 

mw(omum<D^^\:im\iW;ifm^m^^^x. mtm 

[lf^i^3S4 9l If:^3l4 7 iff 
[!f>R3l5 0] t«;i^3l4 7 lCfSic(Z)^^felC:JolNT. M 

[^p^(^P*i/^IifcP.^l 
[ 0 0 0 1 1 

[0 0 0 21 
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T 

^-^^^-7^ >y ^xT:/y ^->^3 :^XMi. 

ti/cIlJ^X*^i9s m^(^eA<^*lUrf b(^A*g{::M/.^o 
[0 0 0 3] 

j^rr:^^->-3 ^-^j^^-r^r ^;6'^x#5;6^ ^^iA^ 

m<7)mxmz^K ^€)V^^i#'^{caf£l lti^5Kj^(Z)^ 
^Bij(7)A^(^j^j^^^-r6r <^{i. :L<D2-o(Dm(Dr^{z 

[0 0 0 4] «oT. ArBl(OjS«(7)-r 

(C'^^-r^r <^{ci:oX. Mt^Sj^^/^Si'^ iA^ (^^:/ 
[0 0 0 5] 



(5) #^2 002-123837 

S 

V>5^«?1^^X«l. 3^7n (3-D) Mo#^|Ei*UXl^ 

[0 0 0 6] :z:zxumvxi^^mmmmxn. xm(D 
^^^^^um^im^tixh-^. mmco^m(r>^(Di-^ 

10 (structured light source) Xfe -60 ^ <DWi^ititM\^ 

J: «9 1 0^7^(12 oJ^±(Z);^;;^ S^^(^3-D(^ 
# ^ISiiB U T V ^ 6 T^^- ^ ^ ®l t) r <t pj hB <h /.^ 

JlS^^c^ j^^ ^^tf-r 5 i6 tcMM ^ tt 5 t> O X ^ 5 o 

(reflectance properties) ^WM^'t^o ^tc. ^cOte 
:^<^3t:J^(^fi*:7 >f /P^ (polarizing filter) tOfm 
^tlX. M<D^M^<DMmJ^Mf^'5^ (specular compone 

nt) ^m^^n^o -t^j^t^-h. ^m^^f^^A (diffuse 

20 component) it ^ ^ J: o T®1 ^9 iA^ tt Wi^ 
S-n ^ -^^^ ^ K ^ -< (matching narrowband filt 

er) ^^?^9xmm-r^t. mmmmm<Dmm^f^^'r 

[0 0 0 7] :i:Lxm.mi^Xi^^mm':^^^:^^f^^t 
Lx. 2o(o*^/^r^-r A;6'^^#f,t^^o -r^^iz>-h. 

(1) U>i^-^^y:/ (^fzi^v''^:^-^^y'^ (depth map)) 

30 (2)«]^{b)feMtO/-^^- V;6'^^^l^cg?J^^t^Tl^/^ 

tl. 3Dcia{C^-r^®ft^ (surface normal) ;65t+@$ti 

:y-7'^^^s^)X:|o< ^Jimm^ - h (genericfac 

e template) U > i^-^ t ^ iX. 

(1. r/P-<K-^:y^ (albedo map) l^^-rtl^^^i1^ 

40 y':t (texture map) X^*9. ^rX(i^ #i^>'::?'/^ 

*^IS5^LXi^5o tx^oX. ^t:3ir;^(^:i(0^.'^X% 

(7)3D® (o^{9. m^^m ^iej^ Lx^/^^^tls<^. 

[0 0 0 8 ] ^^H^^^Xfl. 0S,0^^ciirxxt#fDti 

X*l. :3--K>^>y^ (code book) ;t:^;6S^ t) Att 
5^ f^tt. 'f^ffi^nXV>5o 
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[0 0 0 9] K:^^y:^(i. S'JA^^ (A^A) ^ 

©Ct7)^a.^^1f (generic expressions) ^leaiLTV^'S 

raining expressions) ^ U X ^60 h tx — 

-r^^-v'-y^^y^^m^^m-r^t. ^^mm. (transf 

ormation function) r-^^^m^^^o 

{i. A^BtD^W{C^&L-Cl>6(i-f t?:)^^^*^^*'^^ 

(a set of synthetic expressions) tti'i^fci^ 

5/:^^«;ei^^Ai^Bc?D^lt{^^Sc'r6J: 5 ic^n^o 

lO 0 1 0] S'J(^^tf6?i^liXf^. ^*^^ft^r»J#^. 

(common face structure) ^ ttX 60 

WLm\^x\.-^^'mmw.mx^^. ^mmmmn. m.?^^y^>^ 

UliS (coarse mesh structure) ^/c:("± — 7* 5/ 
zi. (base mesh) J h^K^(D^^^ 

^PiJ'Dia (subdivision surface) %:^^LXV'*'5o 

5/ v'zxfi"t"-^X(Oj^(C^LX<5e^^;n.. 2^fc 

X. r.;rt{c j:ox^^^tL7ti^it^Mffl-r6 m(Dm 
\t^'r^f:L^(D^mif-m\.^hfhx\^^^o ^%m\^x^^m 
^a^ttxi^-6o r(7)r.^rfi. ^^t^em 

^<C'6)ffi^-r'/lx{-ol>T tl^ CX^^o :i(^$fJ*^) (constr 
aint) ^m:t^t. -<~:^ / y iyz:un. M^c^^M^-rVi- 

PSi^ ^itx/c^it^tliaMI^ (smoothing functional) ;65flJ 

m^tix\^^^o 

lO 0 1 1 ] !SiJcD^ig?i^^X(i. M^ft:c^^M(7)^J|t^ 

^ft*{bi-^>Ktt*^^^^^^ffiE$nxi/^6o .KW* 

m^^^^ (diffuse component) SI®^ltJ*:» (spe 
cular component) fC^gi^H. StiJc^KttJSjc^^'tT^^S;^? 
Ef^.L^lC/^oXV^^o 
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lo 0 1 2 ] jAmM^^5^^i'J^t*6/c^6ic. r/^-<K 

-75/:/ (albedo map) /^^^^^ IC^a ^ tt 6 o rtDT/U-^ 

\^^^yy'n. ij^yh. w^<r^w^^itm^^^xmm 

4x6o T^Mfi^T^^^ ^ /l-^ (polarizing filter) J: 
m^f\^^<ry^V5)L-^^^h\^X.oXV^t>^^. m^'y 

'r^x(DT/i^-<h^-^yya. ^<7)^^i$i<Dm^m^n\^ 

[0013] 

10 0 14] mM 

^nxv>6o v>'::^y h y ^r^*^B}.sM*^^^/Xv^6^ 

i^TicIJ^B^t^^^'r y >^^v':=^y^i^<^::*r^X(i. ^^^^6 
S[ra/55^jS:M-H-^ttfc«it>ft:^^'r/U (structured fac 

30 e model) t-^Wk^tl. :i (Dm^^'f . ^^^^^^itM 
(DT ^ — iy 3 lymVf(^^^t^£-:>Xi^^o 

[0 0 15] ^^mi^x^mmmmi-x. i^j^ri^wtm-t^ 

^M<OWM^^^ (surface fitting technique) 
^te^L. (generic face) /i^M^c^ ^fi AtOM 

40 ir^ffe^-^ir-S J: 5 UXi^-6o y r/v^(D^6>St^*^ 

^^-^m^ti^^-. r.i^^l^^xllffi{b^:^^xv^6o ^ 

ic. ^M$nfc'r:i^>^^-rSit)i^^:7^nir;^ (texture 
capture process) >|:^ffl LX. frSi^SU^ ^ tt/SiJtife 

:^^-r'^yy'r-ntW^tiXi''^o tfim^yi^zi, (ge 
neric mesh) <lr T 7< — 3 >'{b"t^6 fc ^s6 (C. &fi^ix 

;65^#^tt'6 J: 5 LXl^^c 

I 0 0 1 6 ] y-J^-y' A 

5^ ^{i^i^^rLX. I^IIC. C rxgfeB^^ LXV^6^^g?^^^ 
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11 

m^^(^ J: 9 ^ > t:°^ — ^ (1 ^ ^ ^ ^ ^£ h nJtg 

'6I^PJ{::t*oT^^^:7^ :y^x^ w>^y >>/b. Pu^ 

[ 0 0 1 7 ] > t^oL — ^ 1 3 0 1 O^/cfl 2oi^ 
ii(7):7'pir ^yi^^/c^i^M>:^:=^ :y h 1 3 2 . i/X-rA^^ 
^ y 1 3 4 . 13 6. i-/.^t?t>. 

ir :yiM 3 2 L T V ^ ^ X 13 6 ^a^m^6o 

/>;?^l3 6ti. ^a^-f :r(7)/^;^^||it(7)^/^-rt^/5>l 
fc^±2oJ^_bx*^^t^Xv^6/5^. ^^^^ 

ynvhp--^^ -70. ^ /u/^x. fi53S :7 ^ :y 

;h.TV^-6o At* ^y 1 3 4 ^ LTJl. y— K:^^^ 

y ^ y (read only memory - ROM) 13 8^^ V^A 

T ^ X 7^ ^ y (random access memory ~ RAM) 14 0 
ii^^^o S^AW:^ v^^'T^ A (basic input/output sys 
tem - BIOS) 1 4 2 VT v^^(Dh^(0^ b 

^X^/u-^vT'lt^^ih.. ROM 1 3 8l;lfe^N^^tLTl^ 

[0018] =3 V t"^ — ^ 1 3 0 ^ K-r 

i^K^-f:/l44. Wi^^l^'^m'T^ 1 4 8 <^(7dP^ 
Ti§^*#-f61^^T^^ K^-^:/ 1 4 6 . CD-ROM^ 
m.(Dytm^(DX Bl^ ^ bPj 165^7^ H'^^ 15 2^ 

(Drnxm^m^'T^^'f^ i^^v^y^i 5 o^a^^b 

Vv^yi 46. ^XXJifT K^-f y 1 5 0(1. 

SC$I^>^:7a. — XI 5 4^Ac:*lte(7). *> ^^(T)^^^-^ 

y :7 a. ^/^^ >^ :7a."X^ii LT^^x i 3 6 
ftXi^^o K7-^ J:tK^(OM^jg:3 > t"^ — 

^^XJ^(D'T—^ =^ — '^ 1 3 0(Dfz.^K^'^ 

^x^. :^if9^LpJ-|Ea^-r> 1 4 8*5<i:t/l5i^)^ 
bpJIg^^T^Vx^ 1 5 2^>gf^ffl^;^tXl/^'5;55. ^m^^^ 

y;i7— K. X v^^/wtr^-r > ^ > ^3;^ AT ^ ir ;^ 

^^y (RAM). y-F:rvy7*^y (rom)/.^ ^*(7)j: 9 

(r. :=i>\f^-^t^r^^:^X^^^-^^^1^VX^ 

[0 0 19] l/^< O^ixT^rT'P A^i/^— 

K-rV 14 4. m^¥>( 14 8. l 

5 2. ROM 13 8^/t(lRAM 1 4 0 l&W bX:j6 < Z. t 



(7) 2002 - 123837 

12 

158. 1 ^Actl2Jt^±(Dr >^y >^-i>3 V^^P A 
16 0. {t!l(7Dy^P A^i/^— /H 6 2 . ^oJzTJ^T'P 

A-r-^ 1 6 4 75>^^t^T^/^6o ^--i^^fl. ^--/i^' 
— F 1 6 6^4^-f ^^^T^V^^;:^ 1 6 Sf£H(DXti 

T^/^-r X^ilLT. ^i-^V' K^lt^^^Vt'^-^ 1 3 
0\z.Xti'ir^Z, tf)^X^ ho ^(OXti'T^^^ (ID/r:^ 
T) <^ bX pTIE^^tiC^O LT. -^-^^p4^>^. a x 
■r^:y^. A/>:yK. ^ h -rV :y . 

^:7a.--xi70 ^31LX^M^:=^:y h 1 3 2K\^m^ 
t^X^/^'5o 1 7 2^ A::tite(D^-r ^^co-rV 

-^•r^^-f X t.. t:*7=^:^ry>^^ 1 7 4 /jr^co-r 
->^^irbX^>X 1 3 6 {rj^jf^^nXV^^o ^-=-^(0(5 

[0020] r2>h:° ^"^130(1. y^"hr:>t:°rL 
— 1 7 6 (D i 9 1 O^/citl 2oJ[^±60 y h n 

^ — ^176<^bT(l. y-^h/^r: Vt:°^ — 

/U— ^-/hy — ^PC. t^TT^/^-f X^ Adfl 

^ 1 ^ y X h U — X 1 7 8 /'c{t/6^^$;ft 

^ > hr'riL — ^ 1 3 0 {;i§|it bX_ba!b7t:3i U 

7t h(7:»#< ^/ci(li--<'C^i^iibTv^'5(7:>/iMt^6^T 

30 :x.^)r VV — ^ (local area network - LAN) 1 8 
0 h J[&1^^ y VV — ^ (wide area network - WAN) 1 
8 2 7i>^5o Z.(Dl^<D^^y VV — ^>^m.^V^. A 
X. — ^ ^y VV — ^ ^ ^>hv^y 

h. ^b^iztZ-f > h (the Internet) xn^^J^ 

[0 0 2 1 ] LAN^>;/ h V - ^ > ^mmx^m ^ ti h t 

^*1. n^h:-^ — ^ 1 3 0*1. h 17 — >^:7 3. 

--X^ /cfir ^y'^ 18 4 <^il bXP --:5^7/U;t^ :> h y-- 
^ 1 8 0 icmm^tlX\^^ho WAN^:y h y-=¥>^^^it 

^5/ h(7:> J: /t^c^^y h !7 — >^ 1 8 2_b(Dr2 ^ 

V^ai3!z:i-^7ts^{::. ^-r^A l 8 6 ^ /c(l^ :y 
hy-^-i'^^y^.-xc;:.^: ^ ^j:m<7:)^m^mm\^x\^^ 
acD^tf^^j^X^hh. ^-r A 1 8 6(lrtja^^^f+(tM 
;6S^9. ^^-^^ti. i/y T/UTfe-- >^:7 3.-x 1 5 
6 <lr^r bX/^x 1 3 6 {-g^i^^t^TV^'6o ^-:yhy--=¥ 
>^mitTMl. /^-y-:h/U::i>'l::"rL — ^ 1 3 Odgligb 
-C±i^bAc>^P A^>?aL-/U^Ac:(l^(7)-as*l. y 

mxhh. ^m^mm^tihx^i^. ^^(^^^/hy- 
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(S) 
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[ 0 0 2 2 ] — =1 > ^zx — ^ 1 3 0 C>7^^— 
^ :^^iy:^'rJ>^i^^ :7 p t^^^V x ^ -^CD-ROM 

±.{c^7^mit^nx\.^^(D^uxmmx^^o :7^n^^A^ 
om>h^ foL — ^(dh*:;^ ^ y ic-r /w^jtji 20 

U^B^ LTi^'5;*:^B^{^J:nf^. -^-T ^ n :r n ir 5/ ^ t^c 

(Iftil (7) ~ ^ n ir :y L T ^ T 0^ ^ ;ft ri ^ 
5 ;^ :y ^^^f -5 /c ^6 tO^-^ ^ 7t n ^ ^ , 
Ji^i b T^c ^ -r ?t ^ -r =2 zi. - ^ §E 

XXJ^^m^^l^t'oXy'ti ^9 M^^nX\^^^. 20 
[0 0 2 3] — v'-r ^^^yy^'rJ^^ 

coJ:5(c. :7^n AJ^te6r)^fT^tg:7'n >!^'^ A=i ^^/K 

tS^fl. (capturing system) fl. M 

(structured light) LXMt^llljg^l:^ *9 iZ^tf 

(reflectance) (^J:^/^. #14 ^ ^ "T:^ l ^ 

i\ mm\^. m(o^Mm^'^^'^t^i^:^'Tj>.t^-^tEv.x 
>^m'^(o-MrW'mf}-mn^rLX\.^^f)-. ^m\^mm^ 

ffii-^r ^;6JpJBgX^^o F<;tf^> r:7^y ^^-v-a ^^^^ 
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\f'J':^^>^:=i ^ z^:^"!—'^^ :^X^ffiX# 6 J: 5" ^5 «r 

[0 0 2 5 ] 2 w^w-(om(omm'^ h ^M^#t* 

;^^A2 0 0^^i-o r (^^li:^^ v';=^v' lo^/cti 

^i^MU. -^(D 1 o;6^^y(7 ^ ^ 2 0 2 ^ LTW^^txTl^ 
60 y??;^^ 2 0 2(1. CCDiU^ir>i^i:g|ia[fi]^^i^M 
CCDT L--r ^Sjf^^ii:. CCDT L--r ^^blli^^g6^^ 

^y^'rJ^ (facial illumination system) t^OtUXl'' 

^^y^ (genlock) $iX-tl^6o m^(OmX\'X^ 2 0(D 
7feM2 0 4. 2 0 Qf)*^nM^tlX\^^ho 3tM2 0 4fl. 

(structured pattern) ^\^ti^ho 7^:^2 0 4(1. 

fgtC/^oTl^^o :i(0^<^->\'t^ ^^f^(Dm(D3mV^ 

izm-r^mmmm^tLnv'-^^^ :^ ^9 2 o 2xm^ 
iAti^r ^ ^pjfgic LTi/^^o i^^mmi$i(r)itxmf^^ri 
t:iy<^->^mimi'h tmmxhh^^^. m^^j^^ux^ 
tn€. H(D^mxhmm-^mx^ho 7feM2 0 6ji. m 

2x^^^^hbh X ^{z^h^^mt}^^. ^m2 0 e 

a. If^—M.:^-:^]) y V (beam splitting) ^fe 

■C;?7y U>X2 0 2 a ^|^^J(ca(^^X:^< ^^fUt* 

aifi. ^l+*<0^®;Ktti^5> (specular component) 

X\t. Wf^^ity (linear polarizing filter) 

>X2 0 2 a 60iif{^a^^ixri^5 7'c^. M^^^i^^®;^ 

-:hn-/^>K («?iJ;if^. 780-880 nm) tc/^ -5 J: 5 J-alB^ 
j^H*<^]^«^l^^t-'5C^;J>s-e^6o r60# 

{z.-y jv^ ^) >^^^jc\.^}i^ft\iX^h. itUt^h(om 
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[0 0 2 6] mm(Dmfj^^^m^mm^ ^ t . Mi^^mz 
mumcDUW^^^m^i^^m^^i^x^^^, c(^if$g{i. 

U'f—^) <^r/^^ F-^^ylT" (albedo map) ^^/wX^^^ 

[0 0 2 7] UlSfi. ^r-Ct^^0^^6^Jfe?i^^icJ:6* 

zxm.m'r^jj^\cj:tii^. m(DmmtKHm^mzm 

;ii5«rtfe{c/^oTi^^o :^'r y:f 3 0 ox. m^i^(Dmu 

mm:(Dmfj:^^mxmH^ti^o :i(D:^y'^yy'^Mm'r 
^m7ri^:^y^j:.um2\zijt^tLXi^^^o /c^:jb\ m^^(Dm 
xn. 2-o(Dm^^%mmi\m^nx\^^^r^. ^mi^mm 

:^y'yys0 2X\ :^'r yy" 3 0 0 (DMM^^h 

yy"-^ tm^f-^\±^>\i^=^ — ^ 2 0 S (1112) K 
m^ti. ^^iXm^m^thh, Z.<Dn}^X. :^y'yy'3 0 
4X. ^FLfflMT^ h (generic face template)^ 

Ul^iy^ yy'T'—^lzm^'t^ u > iy^ y-fy"—^ 
\^mM^^x^x.x\^^^m^ (O J 4 y^^^^'t^Z.hli^X 
ztii±:ty'>^3>xh^o WimmT^y'u-v 

[0028] :^'r yy 3 0 6X. ly> y :7^x - ^ 
t»C0:iii5^'6o •t'/cCt>t>> Turk & Levoy* T u > 
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y y< y V;^ y (Zippered Polygo 
nMeshes)j (SIGGRAPH94) . :Jb^J;OT. Bernardini. J. M 
ittleman, H. Rushmeier, C. Silva, G. Taubin^:^ 

^mnmm(Dfz.^(D^^-;V^\i'^^y'r ^ >^^r/l^^V 
(The Bal l"Pi voting Algorithm)] (Trans. Vis. Comp, 
Graph. 5:4 (1999)) Xh^o y^ 3 0 8X. y^y- 

yrf 3 0 %(DZX)mzn'thW^U^^ V ( r^fe 

10 «i^f+»b. ^^^m^(o~E.^^.mm<n^m^h^x. 

T% >^3 0 8 T*tt*»^tt^cffifc^<Jr ;^'7"5/r7'3 0 

XA(i, Marschner^ T n > t^'zi. — ^ ^ ':7 ^ ^ ;^ CO 
i^UV^y V^:/ (Inverse Rendering for Computer Grap 
hies) J (PhD thesis, Cornel University, August 199 
8) {C|S«^tl.Tl>^o 

[0 0 2 9] z(Dm.^x\ HI 2 J: 5 mm^M 

y'-^t. mm(Dmwi:KMm^mo^vx\^^^T/i^^h^'^ 

yy^y"-^ t7^*^mhnx\^^^o 

[0 0 3 0] ±umm^mi±. mm^tix\^^^mm^m 

30 m-r^fz^^izmmx^^iDx. affiu^dt^fi^^/^g 

mm.'T^tzmzmm^fhxy^^^o rtoissji. ^ff^«i 

it^. vr;vm^i^^xm^'r^fz}^\z^m'r^:iti)- 

[0 0 3 1 ] y^ (Di^m\zx^mm^m: 

^^mm^i^mmmmxu. ^-v-yy ^ (code book) 
40 (D^x,:^^*^^^ Athhth. ^jricmm^tixi^^mm 
mi^mi^xmm^tixi^^^o iii4^i. h^x^^^hiSi'o 

m^j:^mm^u^xi^^:=^- \^^-y'y^ 

4 0 0(Dm^^^'ro :mh(DmmU. m^ffl^lt (generi 
c expressions), «9 , ^'^(DmA^^hXi-±fj:<. 

mmn. i ^-hmm}^-^x(Di^m^m'r^. m 



34403331 ^\mm • ^^<?tj #512002-123837 



17 

[0 0 3 2] ^tt^m^tf 5 /c^iC. rn-K:/^/>^40 
0\^(Dm^(D — ^^i^mi^X. ^^mm (transformati 
on function) $ H -6 o ^t^mi^^m^ 

m-rtchbl^. h (training set of 

expressions) 4 0 2 ^ ^ #X.:;^;6>Si ^ AtlhtlXh"^ 

mm h i^-=^>^m^4 0 "^(Dmmr-^^^- 
xm^'T^zt^^-'^mxh^j. ^zxn. mmi^. ^ti 

^'ti ^;^•^-r/^J . rL;6-^s6ffij ^XXJ^ r^grij (c/^o 
h ]) — Y-:/ 40 0 (^^^(O^^X 

m.hfsi^xbxz-'T^rLhx^^o -r^jtt^^. ^xm<Dm 

(Dmmf)^-m^^^tchbxh^o fi^ox. h^mmm^y^^h 
m^m^tix\^^^o 

[0 0 3 3] m 4 {zm^^xmrn-r ^ t . m4{zn. mm 

m^y^^ y^ 4 0 6 ^^^fik^tixi'^^o z(D^^yt2± 

r — J>^^:^T^ 'h^\^^\x:Lt\.h(nm^7i^^t>^x%^^^ 

r ^;j»5pjig-c^^o m7r^(omx\-±^ mmmt^y'ti^ y^ 
±y^nznh(Dxti^mmi.x. mmMm4 o s^m 

^ffi-To Z(r)^m:m^4 0 8 K:7"^:y ^ 4 0 OF^ 

(Dmm(^'r^^x{cmm^^ t. ^f^^mmm^ (synthesi 

zed set of expressions) ;6^#^tl/^o ^ o^/sJc^W^ 

m^^i>^^ h V y^^micx-ii^xmi^^titi. =^-y 

y^y^<r)mm^m: LXV^^o 

lo 0 3 4] mK^H^cxh^t^<Dm(omm'±. 
2<:>(Dm^xm^j:^x^xnm csc/^otv^/^vn, ^(d 
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[0 0 3 5] mi (D^-m^. 'r^x(r)m(om^WL^^ 

ly-y > ^'r^:Lh\cx-^xmx^'r^:L}ii)^x^ ^ 
'yy^=rJ>^}i:^'^\ (^e^{cf¥L< iJ^^^nxv^^, 

i(? Til. — ^^iS^-a^Jl r^lpi?->':7'/H5^g(standardsam 

pie positions)] ^ ^LT V ^ 5 o ^ 
{'X:^ v' ^fl^M^ (mesh deformation function) X^ 

[0 0 3 6 ] ^2(7)^-i«cXMl. ^^5^;6-^BiJ(7)^--^ 

1SIS*^^ft<^^^$*^/c^3^$^^l>. 4 9fi(D^f£: 
trov^xfl. 1 0, 0 0 0 :7 u — Ail, ^Pb^m 

(time warping) ^Sfe^lBV^T ^ «3^KJ(-T ^ ^ >^ h 

[0 0 3 7] meo^l|H^-VX/l-f5^ei?t^x. 
y, z^&^D•r-<X^^^-C•V^53m-<^ h/Wg(Cj;oX^ 

bl...n^'^^^^ ^fl^-^S'J^ (linear predictors) 

r^{cj:oT. gnt?:>i^^r^{cio-fof+aL$tL5o 

[0 0 3 8] 
[IS3] 

[0 0 3 9] m7r^(Dmxa. ^g^jCOTf.^ ly hi-X/b^fj: 

y htzn^^^m^tixh^^. M.i^^{:iU. mm^ 

(average valence) fi^6X^5<^T% {"t^&^^c^ ga jli 1 
8M*i-^c^ oXV^^, v'J^T'AilAf^rn x 18 

Xfo€>o 

[0 0 4 0] ^;^(^«fl^v';^'r A(i^##(t;i»5+;5>x*^^ 

^A\L^f\.fS:\^o (singular value) (OW^\X. Si 

fi^ifi?BII^C (pseudoinverse) ^ftSUX. ajO^^^i^ 

50 ai*y^O#mffifii--<Xif ntc^n^o fcfcL. a i*i 
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h y :y ^x(Dft::^#Mtt-e^«9. a = 0.2, ...0. 1-e 
[0 0 4 1 ] i§] 5 {1. zzx-mmLXi^^MMmmii^x 

hX^^o ^^y" y-y 5 0 ox. <^ ^ - l"^" y ^ ^ 

}i(r):^m:iX,^xhMK^i2^t^^tt-x^ho lo 
M^tlti^t. :^'ry'j^B 0 AX. Vi^-^>^^m^t 

^-v:/y^^^m\^xm^mm,tm^m^nho 

=j.--y VV--^ (neural network) H (D . 

<Dwmwm».^^m'rh::.th. ^mmm (basis expr 20 

essions) (DtlPfi^^Mffl-T ^ w ^ t>^|gT*$>-5o ^tft 

mmtm^m^tiht. :zin\'X^-vy'^^y^\^(D^m<D 
[0 0 4 2] w^<^r>^y > 

1^6 (Iv-x-T^i. 6 0 0 ^Tj^-To -^^{Cfl. ±MiUfc^W 

TT^tbTV^^, v';^-ri>.6 0 Ofii||{m[j=i^^h:'':3L — 
V^>>^-rix. t) . h ^ V;^ ^ :y ^ 6 0 2 ^ft 30 

4^^^^. ^tlhn. ^ >^—^^y V {the Internet) 
f£}f(D^^y h t7-^ 6 0 3 LTiim-r^ J: 5 (ilg^ 

^^^ftri^^o Vy^^:^^y^ ^ O2(1^0J>-x-7^i^2 
00 (^2) |g]2^#B^LX±^Lfc 

-So h ^ ^ -/^ 6 0 2(1. ^4 ^#RiUT 

±a!L fcit3t7:>^f^CJ: 5/^. K::7'^y ^ 4 0 0 ^^/l. 

PS?,5^v/;^-ri>.2 0 0;52ffiit) j^Ayfd^lt^^boAife^^ 
[0 0 4 3] U^>-/^6 0 4fil?^l|^^v?zz.-/U6 0 6 

-^t^hmmm^nmm'rhx.o\:imm.^tix\.^h. ^ 

fc. Ui/ — />6 0 4(1. b ^: 6 0 2t'J<7:»-^;n. 

F:/iy ^ 4 0 O^-g-ZuXn^^o w^l-CJl. h 
5: 6 0 2ffl{rV^^A*3;6^ U>^-/^6 0 4 fll 
\^\^^hKmtm\t\.X.o t\.X\^^ho Vy>:^^^y^Q 50 
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0 2^iJ^rV^^A^;e)^il^S^7:)7t^6{CM^i[3;6>-r 

^it^Sj^Jl Vy>:^%y^QO 2 {r J: oXSi t) 3Z.^ 

b r V ^ ^ ^ ^ it ^ M.f^ ^ w <^ ^ 26 ^ w <h ^ 

^ s ^(T>^^o:>^ ly=f -y ^ y^iy^ — 6 0 4 (cill 

0 6 ur#«^$;rt^o 
[0 0 4 4] m^<Dm^m 

m7it. zzxm.mLx\^^hmmmmi^-^hm{nm^(D 

-:^^^co^))^^fr^'tmx^ho Iffgio;^ (A) 
miX^ (A^A) (D^i5fe)^^Pi5jcUT*D^f9 . -^wiCfi 

3o<Dm^£hmm^^7fk^tix\^'^ho ztih(7ymt. xm 

k<D'^^]2:,^inf:Lm<Dm^<D^^x^ho m^xm (a 
m^) (Dm<Dm^\'X. 'rx\^WL^'^^thx\^^ho x^b<d 
^v^^^titcm<Dm^ i-xsnn (o {Z7ik^tix\^^ho 

x^<Dmco±{zm^. x^<Dm^mm^titit^ i^^^y h 

{cx^xWl^12<1^:i tt'^x^ ho X^BiD-^^^^tifc 

r^/^^o |pll^{r^-r J: 3 iffg (A) ^2ffg 
(B) (D^Wfl. 2 Ai^;6>^»#Ui$ttfc 

<^Lr>l>. #^{cm<Hb-CVN^(D{C^U. ^2Aife (3 
frS (C) ) (7y:tV ^^^/i^mmit. Iffg (A) ^2tT 

g (B) (7)^1*^^l^#:6^^cm^auTv^/^v^, 

fi. by (o^«9. mm(7)mm {cbi#.ut 

v^^o te:^. ^T-VKD^2a55)'fi. (o^ 

[0 0 4 6 ] h y ji. e^^-rs'j 

(Dm^M^fci^(D^>hmf$.^tixi^ho z(Dmxn. ^ 
jsm^s m^^-^^^^^xy^^^iy-rhzticx-DX 
m^m^ti. m^L-^ y-y^h-^^m^rnxm^tixi^^ho 

/i^t^-mhtix\^^ho 

[0 0 4 7] 7< y ^^li-^ 
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opCO^^/U — zun. Charles loop^ ^ E^f^^l^^-^ < ^ 
5)" S (Smooth Subdivision Surf acesBased on Trian 
gles)j (PhD thesis, University of Utah, August 198 
7) iCif L< lAP^^tLTl^^o m^^n. Hoppe 

r|S:5>i|2vf ^^^^^(Piecewise smooth surface re 
construction) J (Computer Graphics (SIGGRAPH '94 Pr 
oceedings) pp, 295-302, July 1994) {::|S*t $ ;txX I ^ 

60 ^J:^. l^MM^J:^ V —^-^^^ (crease mask) 

.-g: (crease vertex) (7)^(7) ^m^it^r ^ t ^ . ^ 

i)t^ ^^(Dm^j^^m(Dmm\^mft^'t^xo\cmiti.x\^^ 

60 m^<r)mxn. 2 2 imcom.^^t 4 1 em<DE.f^m 

Aft ^;rtTi^6(^x% 

l\ m^Ii,-^ (isolated vertex) fcitii. P^m^-^ft 
^;n.fci5S#fe|g (limit normal) ^ ^ o - ^ ^i^x*^ 

[0 0 4 9] ms{^^ ::(D«{^ii^oTi^ffl ^ft/cffi^^ 

^^^^ cr)m<7)m^L^^m\^'^ y ^'i^^^-r^ h^m 
i^cox^^o zcomma. i^y<ri^mi^<Mm^rix^^ 
[0 0 5 0] m^m^^m\:^m^^'^^ti^\^^m^ti 

^Sy^^^^^n. Hoppete* r|S5J^¥it®M«IS(Piecewis 
e smooth surface reconstruct ion) J (Computer Graphi 
cs (SIGGRAPH '94 Proceedings) pp. 295-302, July 199 

4)\zm^^tlX^^^T /U:=^^ 'J XjUdS-^l^Tl^^o Hopp 
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[005 l]:73i — Xl T*(^. -h^ ?tiiftiifi{- 

^ti^;e)q#6iX'5o :7 3L — X2(i. :7 ^i — X i (DtB;t};^i^ 

10 i:LTi>6o z.<r>MLm\\L^m\c^\y^^^m.w<tv.x 

^ y =uP^(J:>^^^.(D%.^ ^(^iSi^tt (connectivit 
y). ^X.n^<r>\iLWt^^ho — X3ii. :7 3i — X2 
xmhMrL^MWL:^ y'y^ (K5>«^?1^®) ^-^^tti^L. 

{t:;65fT*p:h.6^. mm :^ y ^n(oy^^<om.^ ^(Dmm 

[0 0 5 21 Z.<T>%mMMX\%. ^m<r>^-^t^. Hoppe 

[0 0 5 3] IlI^(?:»^!fT-fi. ii'&:7^t3^;=^<^*<om,lilS 

[0 0 5 4] 
[1*4] 

E{y) = £'rf(v,p) + ylEx(v) + {iEtiy) 

[0 0 5 5] ±iS{;i4^l^X^ v\^^^^XM^^\iLW<0-< 

^^-r^^A Vt^hW:^'^~^X(r>^-:i^^m (sum-squa 
red distance) ^S!J^*f"'6o 

[0 0 5 6 ] 

[IS5] 

£-^(v,p) = f;H|pr-n(v,pof 
/-I 

[0 0 5 7] ±lEI:i4^l^X. Pifil# g U > v^/i^-Y 
n(v, Pi) (i. lI^>fli:BvT*^^$;}xfc*ffl5>S±(^ 

u^-v?7K-r V h(;)g:.^x*>6o fi^ai*^. pii;i^tt6;^ 

^^'t-(^tl.'^s:*f^;6^^n (v, Pi) 

S/5*6*>6?6«i^J^±ir|il;}xXl^64^-r hl^ig^^ 
50 [0 0 5 8] 
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if (^OO, /2(n(v, /;/))) > 0 and |/?f - n(v,/7/)| < ^/o 



otherwise 



[0 0 5 9] ±is^c^l^x. s(p) .-K-r > hp(^*s(t 

[0 0 6 0] ^m^^Esd. ^J^T^ yi^zL^u-iJ/VK 
t(^X'fe6. ^TI,^.;i^e>g|^ 

Ts ^ ^ ^ ^ 1? g§ «i ^ ay ^ -r 6 o 

[0 0 6 1 ] 

m7\ 




dCg(vy) If 



deg(vy) 



[0 0 6 2] lS^,Vki(±. vjCOilSlS^^.-Cfc^o 

[0 0 6 31 M*«JMmEc(*. $iJi^IS-^*^;6> 

[0 0 6 4] 
[IS8] 



^1 

[0 0 6 5] ±IB{C:fe^/^T. Ajfi. j#icOTI,feO| 
#^I^g;0^3D4^-r h di (cf+JUD $ ;tx6 J: 5 {c-T^mmmm. 

=L (A) (7)*iJ^^. m^^'f/i^ (B) ioMiS:-^^^^ > 

[0 0 6 6 ] E(v) ^^/hPSir-r^ ^ ^ fl. n^ai;6^v(7) 
ai^-^tCf^-^. n(v,pi) ^"-^(OiSfl^6^*lJ«TS 

m^-r^ztn. <}^^(7:>m^M\^xnt>ti (so* 



ffW^r«1(i. n(v,Pi)(7:)f+^NF^^{^J:oT*^6o 

[0 0 6 7] I) :yi^<^t:Li5b<D?^ ^yi^zz^^f^^tzfib 

r^fi^5>® (Displaced Subdivision Surfaces) J (SIG 
GRAPH *00 Proceedings. July 2000) (CffeP^ ^ ixX 6o 

20 <D^f^mf)^^<^i:-:>X\^^^t:L^X^^o :L<Dn'7f^-^ 
(built-in set of mult iresolut ion basis functions) 

^m^n^tui^. ^(Djj^^mmi.xm^^ti^'t^x 
<Dm{^i:^t:L<^xsm(^M(t:^m^^^mhth^zt{^^<^^o 

mxmnx^^^ 

[0 0 6 8] 0 1 o*±. :L:LX^m\^x\^^^'mMmm^ 
LXi^6:7 P-^i-- hX*^6o 

h<r>m.7f,^}^:^^xmM-r^z.hiy^^mx^^^ z.<nmx 

[0069]v;x,y:7^1000X% 1 o^fcfi2oI^± 

6J:9{c. 3D7"-^fifiMc;:>:^?iT#6^ ^ tWlgX-^ 

:y:/l 0 0 2-C% 1 ^cJi 2 oJgJli (7)^^-7"^ 

^zjitTt^^l-Cfi. ^ilffl^^T^VHi. m^f^^yi^=^ (coar 
se triangle mesh) L/C7« :y i/^IHittC/^o T 
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(CfT^:>n.^, :y :r 1 0 0 6 o 

z(Dm^'y^^^xn. m^(^^-^ > h^tzi^ 

(smoothing term) ;6^ii:^P^ft. Ztin. ;^ 
[0 0 7 01 ScDii;bP 

u>y])i^v<Dtiisb{zm^^tix\^^^o m'^f/^^(Dm.(D 
[ 0 0 7 1 ] ig^/^g^v^'/^r-^tLf^. ^(Dg^T^/i-^ 
^t). ^(7:)'t'{c(i. ^^/c. IIS. ^xt^mmmm^^ 

■^^^^^nXh^^ (ZCOm2^^n r|g^S(orbit surfa 
ce)j t^J^ZtiC-r^) o @ ^^^*:jS^7^VKD-g|SlC 

[ 0 0 7 2 ] Aimi^x^tim^mm(Dm^<7y^^ 
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^±X^'^XX^^o 
[0 0 7 3] ^cDjbt 

it. m^^^i2^^>-^^^\^x-:>x ^y^>'iP'^ri 
M^it^x^xmm^mm't^tiisbiz^m^ti^o m(DWi 

^^J:^^. \^^'rixt^o:>m^^£^^1^xnbz.ti)*^X^ 
>5„ 1 0(D^^^MX'fi. GuenterM^^ Tj^ 

<Df^^ (Making Faces) J (Proceedings of SIGGRAPH 199 
30 8, pp. 55-67. 1998) IC|S«t ^ ttXl/ ^ -5 L T 

[0 0 7 4] ;^ y'y^ 

iiL^r^:! t{cx-Dxr:=-;^"iy 3 ^it^thx^^^^o ::th 

[0 0 7 5] 
[*^9] 

Awi = — V a i^A^i ;a if ^ A(i| w /?4/ r ) 

pi J 

[0 0 7 6 ] iifE{c4^l>X. Ii.'^.i;6'>1ta(D$iJ^»7K-r > 
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t/^ (sparse matrix multiplication) {Zfj:oX 

[0 0 7 7] 
tlftl 0] 

h(x) = + y2cos(roe). 

[0 0 7 8] m^r^?^-^y^ ^-^b-r^ffliffs^^s-r^ 

a. r_bj ^3^j:t/ TTj (^^^/i^fttt^n. ^!l;tf^. P 
(scalar texture map) fi. g ;:=?v — 

>:7^/W5i!:KPt^^^^^^-f^^ :^ hat - A'^pt^ 

^m't^:Ltf)*^X^^o -^h^J :^hn0k\^ 

Hni)^-^^Xt4:\^^:Ltir^h^(DX. $iJ^/K-f 

iiS't'^ ^dJ^Cl. SVD (Singular Value Decomposition — 

mmx^ yi^-^^^n^o m^(^mxa. m- i.B^^^i^ffl 

^thX\^^6o SYD^^\:x^^^0^X^t LXn. Colub 
:Jb^J:0Van Loanl^ T-v h y :y (Matrix Computat 

ions) J IS3|S^ Johns Hopkins press, 1996/6^ 
[0 0 7 9] g tm<^Wi^ 

|c:t)D;t?.tt. SiJ^f^iSt*? iZ^^tt^cP^J^ 

^(D^^L^^ii^iii^ ^9 {^^sti^'^mi^x^^^^m.^.^m 

[0 0 8 0] li(7)^iJfr31tt(iA^<7)§g(7)^MWB^ 

Marschnertel^ T ArBl(7)^ig^^ifliJ^-<-;^BRDFSy^ 
(Images-based BRDF measurements including human ski 
n) J . Rendering Techniques * 99 (Proceedings of the 
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Eurographics Workshop on Rendering), pp. 131-144, 
June l999Xmm^tlX\^^^h<^\^i&n'r^X V 

[0 0 8 1 ] Mtt^^^x y :^^'r^ti^(Dm^i^:^r- 

JO j>^t^m 

m^l-^yVl^^-r^tcisbK. i^M-<-X(7)Monte Carl 

o^mh i--^f}*-^m^thxi^^o ^i^comt i.xn. c 

ooki\k^ ^^^j^^h >^>^^(Distribution Ray Tra 
cing)j . Computer Graphics (SIGGRAPH * 84 Proceedin 
gs), pp. 165-174, July 1984*5 J: tJ^Shirleyftfe^ rjgg^ 
^M$fW(^ti^(^yionte Carlo^lfe (Monte Carlo techni 
20 ques for direct lighting calculat ions) J . Transact 
ions on Graphics, I5(l):i~36, 1996{;i|S«c ^ ttX > ^ 
h(D^*^h^. Z(D:fjm^X^ t. ffiSC(7)BRDF (bi-direc 
tional reflectance distribution functions : MJ7\p} 

y'/i^xn^mtr-mmxh<:>ti. ]Aai(^^m^:^m\^i^ 
{zfj::5h(^xh^o ^m^^^ma. f^w^^(D'Esm 

so ±. »i(7)2 j^X-rtia Xol^L^Xi^^o 'tf^f:>t,^ feffe 
^KKM (diffuse interref lection) f^M^^tb. @ 

[0 0 8 2] mii^(Dmxn. ^j9(D^M^'^'f/i^n. m 

mcoAr^(^mcom^\^m-^\^^x\^^^o ^^(r)mt\.x 

a. MarschnerteS^ ^ Xm CO ^Ol ^^t^m^^- ^mUF 
(Image-based BRDF measurements including human 
skin) J . Rendering Techniques * 99 (Proceedings of 
the Eurographics Workshop on Rendering), pp. 131" 
144, June 1999lw|E^ ^ ti T 1/ > 6 ^3 /i^ 6 o rtt ^ (7) 
40 m^n. oj6^(7)S:^fr(7D^(7)^^BRDF^|Ea!LT:jQ^ 
9. Lafortunete* ^ ^M^mm(Dmmmi5:mt(}^on-li 
near approximation of reflectance functions)] ^ Co 
mputer Graphics (SIGGRAPH * 97 Proceedings), pp. 117 
-126, August 1997tC|E4fe$ttTl>6BRDF^v"/K7)2g^ 

y<y ^^/ux\^^^o ix^oT. :itih(Dm'^n. y 
xm^^ti^^m^mt(7^-^^^t^x o \^mm't^'j^^ 

so Sfi^LTV^-5»^^*:^7)alJ^BRDF--cr)ig#*^^.^&^a!). ^tl 
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[0 0 8 3] iJtm^mf^'^(^'r^:^^'Y-^yy'. 

rr/U-< K-^ :y:7^ (albedo map) J ii. ^TX^I^^P^-r 

^ ^ y^'J- ^ yf (scalartexture map) J: o 
v^^L h $;ft. ^i*R*f^X*L-:^>5^y U-Cti 

^BRDFT^«9. ^iXfi. Lafortunete^ r^J|t^g||^(7:» 
^^?!^ j£ fist (Non- 11 near approximation of reflectan 
ce functions)] , Computer Graphics (SIGGRAPH '97 P 
roceedings), pp. 117-126, August l997(;0«E;S:ib =^ 
V P — (generalized cosine lobes) CO^(;iJ:oT 

[0 0 8 41 r ^v^Y-^ y-:^<Dm^ 

[0085] IJl. i^^/i-^X^JtflM^^Bit) 

(7)>-;^7"AT-(l. ^ 1 1 0 0;^>3^«$ix. 

1ilS(7)*M^^A.X-V>^, -^(01/>0< 1 1 0 

2. 110 4 T*^^tfCV>^. MK^J^^^-fif 1 1 0 
6. 1108.4^J:t^lllO coMi^^ X^t^Uify 

^J:5(^UTV>^. roMX-fl. -^iyi^mmL 

^m^-^y vf)-'f')>h ^nf:im^ 1112 ^mm 

;^ ^ 1 1 1 Oil. M^^*:;ii^lB]teUTV>6rHl»ihUfci^^ 
S;^i^ixfci7t^^ 1 1 0 2 . \ \ 0 Af)^hmx\^^. mrif:L 

(^*«*) f)^-^m^tix^.^h. 

[0 0 8 6] :h ^ ^ titU(^^^ — ^>B>\^^7^f)^-oX\^^ 
h<DX^ ^$C*t0S^ (irradiance). ^,^::^r6]. 

w -60 h (Lambertia 

n) K^f)-m^^tiht(D^'&<r)rx\'±. =7l^^^i^VK 

OlffR^-f^f+^-r^r ar;J>5X-#-6o C(Oft»(i. loo 
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ii!:mRmm<7)'^-y^f)mhth^o i^i 2(c^-rj: 51c. 

20(7)^JC (A) , (B) r^'r^:^'f'-Y^m^l^i^m^ 

mm7^miE^nx\^^^. mm^n. rc/^s.^ji. ^ 

tiJ/^-" 7" ^ ;^ ^ :y yp^co-r^xco t° ir /u^ii 

^ J: 5 l-^t)ig$iX^iS?-^:y t:°>:^^ (reverse mapping) 

i^>:7'y>^^ (stochastic supersampl ing) 
10 TV>^o 

[0 0 8 7] ^~'<D'W-Mf)^h<r)T/V^^V^'^y-:f\±^ 
(grazing) S;^>^/J^ ^ V > <^ ^ o "CI > t^o 

fi^f+itgiisti. ^(D\f'j::^r^i^mf)mi^ (a) , 

(B) (::/T^$ixTV^^;i>s. mKnx^xmT^Wt^f^X^X 

TV>'6o (cos0 i cos0e - c)^. tltdL. c= 0.2, p = 
[0 0 8 8] ^^c07^^;^^-r fc:°^ir/K7:)r/i^-< K^tt 

±coy^-( V h^^hytm±cOyi^-( > h^X t :^ ;^ ^ :^-( >^ 
b^X hi--:^^ti. -lErt^o e^ir/Kcti. -^U^tmm 

^-^mn^co^^^'umxh^. ^±{z-^nxh^ . ^pfj: 
< thi-o(D^mi>^x-^x^±\cmM^tL. t^<Dytm{^ 

[0 0 8 9] rti.^oSiJ^(rE*^^?t^^fcise)|r(l. 

*^(^^^IE^V'^^^T-^>^o Debeve 

40 :7^c7)[hI^ (Recovering high dynamic range radiance ma 
ps from photographs) J x Computer Graphics (SIGGRAP 
H '97 Proceedings), pp. 369-378, August 1997{r|S® 

^tix\^h-^^^^mmi.x^^^tix\^^^. it/ti^^'y 

--:^/H->>/;^ ^ t>-f ^(1. Zhang*^ \io :^'7^^(r>f:L 
i5bCOZ7 ]^^iyy/Ufj:1^^^(A flexible new technique 
for camera calibration)] . TechnicalReport MSR-TR- 
98-71, Microsoft Research, 1998(C|Egt ^iXT ^ 
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[0 0 9 0] ±my'^'^:^^^h%htitL'T^:^^^'^y 
y ^ :^'J r {CiSim^r ^ -r^t:Ln^-^ y - lo 

[009l]I^14(A), (B)<^I^15(A), 
(B) KX^ m^mo^r iv^Y-^ y-:/ hUW^o:>T jv^Y 

■^^^h^^fj:m^^*-mhrifj:\^-^mmr-t^^xh^^^n. 
mr-~t':^\cmm^tifj:\^^mm m^a. ^r^toT) x^ 
^hi^nm^*^^ ^ i^nm^jiMi^^ L^xi^^tiisbm 

x^^ z tnmh^^xh^o :irihcommi^. 

^yy^^hfD'ri^ ^^^^ t \^Xi^fj:\^^o ^ 1 (^fi^f 

?t hv^- ^'i>^r/u^Kmmicti:<>xi^^f}^hx^^o 

[0 0 9 2] !^ 1 e-^^i 8f^. HM'r^^'f^^^h<D 
m^^^^mx^^o itrg mie<^ (A) , 

(B) , (c) ) izn. \^<^f)^(Dn^t^h(Dmf)^m^ 
nxv^-So ^:L\cn. T/v^Y-^ y-y tm-^^titzmw 30 

2tT@ (1^1 7(D (A) , (B) , (C) ) f^. ^U- 

>^>^^^^xcom\^^mm^^^^t^. vj>^t^^vcom 
m<^^j)W:^^^^x\^>^o ^j^^. ^mn. :i(DfT(0 3®^ 

\y>^v >^\cm,ti^:it\cnm^xi^^o snn m 
i8(D (A) , (B) , (c) ) xn. mm<^^M^m 
{zM^htixh^ mnmn(^min<^w^^xn^Bcox 0 40 

[0 0 9 3] 13 1 9(1. :L:Lxm.m\^x\^^nmr^m\c 

!i^oxr/^-< F-e y:f^Yff&^^tL^^^^^^:^'ry-:^ 
^lEfcbxi/^et^a — ^-Y- h x^6o :lo:>^^^\^. ig 

#0B, L T 0J L T # i/;^ ^ <b C >^ 7^ ^ T-i£ ffi ^ 

ti^i^(Dt\^x. =^rxm^^tix\^^o 
[0 0 9 4] y^'ry-y^i 7 0 0T% ^'^W^^mM'T htz 50 
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mu^mx^ 5 1 o^?tfi2oj^±(7){i^^gij^,r^«$ 
ix6o 7feM(7)^jfiJi3* ufciil^ x$>6o ::rxiffe0^bT 

:y:7^ 1 7 0 2 T% *$¥f*:(OM(l7feMX^.#t $ 
:^^y':f\ 7 0 4T% «^f*:^lHlte^ii-. ^(DFeld-ig 

7 0 6 T% ^^;^^^-^:yy^f^oDt''^ir/^r:<h{r. 

XVit>thh. :y:7^1 7 0 8 T% M^cOt^ ^ ;^ ^ ^ 

7^:y>^l 7 1 2X% iiJtlPcD t" ^ ir r /W-< K-v:y>^l;i 
^oXV^€>;6^<i:* 5 /^/^J^^^^J^^n^o ^oXi/^ixf^f. 
y-:f\ 1 \ 1 X^(D f^ir/P/^^^ff^n. ;^7^ :y 1 7 0 

8 dM^o ii;tlO(7) f^-fe/P^sr/i--^ F-^ :y :7'|3:^oXi/> 
/^ttnt^^ ;^7^>y>^i 7 1 4x% ii;?iP(DT'i;?^/ppj*fe^5 

«/^>^3^oXi/>ixff. >^y^:y:7^ 1 7 1 6 X^coy'^v^^/^® 
^mwithfy.. 7 0 eicM^o ii^tT^y^'i^^/p 

PJ^*53^oXV>;^jrttixf^. 7 1 8 X% 

co<|iS'Jr/^-<F-^:y:r(7:);(jom^i^/6^f+^^ix. M^^co 

v-^^/pr/p-< F-v ^/:7^/^>'^flF^^iX'5o :L<D'mm.w-'m^ 

mii^}^(DX. 0 \Cfft>tlhf)^(DMcW'm^^. Marschner* 
rr3^t''^-^^'^:7>r y ^ y^(Dm^> 'J V^dnver 

se Rendering for Computer Graphics) J . PhD thesis, 
Cornell University, August 1998{^fS^ $ ixX l ^ ^5 o 
[0 0 9 5] 1^2 Ofi. ^^>^/l^\f^±/)^<DT/\^^¥^ 

t+ff-r5*ft(7:';^x :y:7^^IS«cUXl/^6 v^o-^-r- h 

r. r7T-i^!>^r^fcfi::4x^(7:»a^#^pii:X^^-r 

h:itf)^^mx^^o :i:ixm.m\^x\^^mw^mx 

:L(T)^^^ny-7 V ^ :x.rx'M'^^Hx\^^ho :^'ry 

•^1 8 0 0 x. fc€> t^^ir/W/i?^-^;t ^ixxv^6 <^ ^ . ^ 
o:^^^^ ^/vf)^'^^\c^Ux^hf)^E 5 /i>^/i?^*iJ^^ix6o 
t*'^ir/W/i>5^^lCpJ^X?'jr(tix(^. ir/KDT /W-< F 
flf+W$ix/.^V^ :y:ri 8 0 4) o f^ir/Wj^?^^^ 

Cl^^^XS^ixf^. :y:7^ 1 8 0 2 X. ^ ir /I- 

< <^ t> 1 -^o:>%mx^^\cm^^tiX\^^i)^Hot^-f)m 

^ixxv^^'^ftixf^. t"^ ir/KDr/i--< Ffl ^ ix?'.^ 
\^ {y^^r y-^ \ 8 0 4) o t" ^ ir /i-/??^/> < <t t> 1 ocD 
3tMX^^{^0Btt$;|xXV>ix(^. :y 1 8 0 6 X% 

^ /vtii\^-rtif)^(T)%mxuiifmcm^ ^rix\^hf)^ 

1/^XJl. T/i-^ F(ll+^^ix/cCV\ ir/V/i>H^-f ix/?>^ 
t7:»7fe«ixa55)^6tJlcfiB,*f ^ixXV>?'^ttixf:f. ;^7^:y:/18 

0 8X. ^o:>^'^±/v(Dr/^-<Ytm.^tmw^ti^o 
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[0 0 9 6 ] j£Ji±. mmLtzmcowi^^r=-p^-iy3 > 

[0 0 9 7 ] r:7^y >:7^a^^A(iC PU/^)^^ 

Kt'^ ;^^{c|SliLT:^< <^l^5 J: 5 i::^^.f-6fBS 

[0 0 9 8] i^hlcr-^V ^—^>3>-::ft2^9J^^mfr 
-r^^^^^^ — ^n 1 -^xhxi^ Lr:^y^"'>3 

p ^ ^ T^M^ L fc^S^ ISiS:-^ CO =1 > t:^ " ^ -C55^M 
[0 0 9 9] 

««-c# ^mxm^x"^ ^xo iz-r^ t^^^o mm^mi^ 

-r^ ^>:^y'J^tJ7^^-^mm^tiXi^^^ zcory^-^ 

^ig/^^t)a"j«^?ijffl-r6c <iri-^6o m<r>i>:^:^ by 

^f^^m\^^m\^xm.-y.fzm^^hnz^^^%^ 

^(rym-^tmm.um'&hmm^fK.x^ aistom^ (t-^ 

Ti^^o i->:^y >^^(7:)y r^i-^fi. 

hy. tb#:i^J;tF^W^^^ll-<";^(7:)U:/:5^^ (phys 
ically-based Tenderer) X^^'^ ^ Z. h\C X.oX'k.^ 
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[0 10 0] i^±. «ig±<o#1lir:J3 J:t>V^fc(i:;^&;=^ 

J: 9 (r. m^m^mm\:.^^x\.^^i^ 

[ElSOfSfm/^lfeP^l 

m2] m^i^(i)mcom^mmtKmmmmt^mmz 

^^^tj^tzisblzmmx^ ^^>:^y'M.%:^^mfi^mxh 

ims] :^mm(Dmm^mi^moxmm^mtKm^^ 

im4] ^mm^Mmmmi^x^m^^^- \'^-:fy ^ 
mmm^^-mmmx^^. 
[m5] :^mm(iymmmm\^x^0:^^my'^-^:^^^ 

20 -^-y ^ — vx^ho 

[1^6] i^^m(r>%mMmo:^^^m(r>m:m.tf^^f^^^x 

[1117] (A) ~ (c) \^i^mm<r>%mrm\^x^m7f^ 

[Els] l^-*S55^S>JI»p< M;^*-^^^'6r^lciE 

[1^9] (A) *3j:tF (B) *iffiig^iiST*«Fmt?:)^l4: 
[glio] 

[mil] ^M?^co^j£7^«jctj^oxM(or/u^ K-^-y 

:/ ^ 6 i6 { r ffl X* # 6 ^il ^ X 7^ A ^ ^ -r « ^ 1^ -C 
[im 2] (A) ^x.xj^ (B) iiv^^ ;^^^^rfl[^{rs 

[El 1 3 1 (A) ^3 J:t/ (B) Ktm 1 2 

[mi 4] (A) ^XXJ (B) *i 2 0(0^/^-5 r'—^ir 

[|gl 1 5 1 (A) 4y J:t/ (B) i 4 

[111 16] (A) - (C) (:±m/^^^.0^^#(OT-C^/^ 

[mi 7] (A) (c) \^^fs:^mm^\^<r>yxmkfsi 

50 -Sr^ttrUV^y :y ^ ^f^.tzm^^'f }V(D^ >^ 



34403331 ^\mm • {^^^m #^2002-123837 



(19) 



2002-1 23837 



35 

imi s] (A) (c) ^±m^j:^mm^i^<r>rxm^^ 
imi9] :^^m<r)mmmm\^^^-^xr^i^-<\<'^^y':f^ 

2 0 0 Rg^^v-:^^^ 
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[EI2 0] 




T:^^)-^^'^m 98052 ^i^^h^^iM 

w^'K^vK y— 4i ;^ h 

y — h 16725 

(72)^PJ# 

T;^ y :5i;'a'*H 98052 
U:yK^:-^K 149 =J— h 
h 6110 
(72)^PJ# ^V='^ 

T?^V:if^^m 98052 V'yi^Vi^)^ 
U'^'K^V'K 157 =t— h y — X^ — 
h 13517 



(72)^PJ# v^V ;t7V 

Tyy:^'a^*E 98052 

u^/K^^-K y — lOO =j 

— h 18217 

F^— 5B050 AA08 AA09 BA08 BA09 BA12 
CA08 EA19 EA27 EA28 EA30 
FA02 

5B057 AA20 BA02 BA08 CA13 CA16 
CB13 CB16 CCOl CDll CEOS 

5L096 AA06 AA09 BA08 BA18 CA05 
CA17 DA02 FA66 



